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COJIEP)KAHUE

OBIIIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBI YUEBHOM
JUCIUITJINHBI

CTPYKTYPA U COJAEPKAHUE YUEBHOM TUCIHUATLINHBI
YCJIOBHUSA PEAJIM3AIIMA YYEFHOU JUCIUILIVHBI

KOHTPOJIb U OLIEHKA PE3YJBTATOB YYEFHOI OCBOEHMUS
JUCIUITJINHBI



1.  OBHIAA

XAPAKTEPUCTHKA PABOYEN

(OBIIEOBPA3OBATEJBLHON) JUCHUILIUHBI «Xumus»

IMPOI'PAMMBbI

YYEBHOMU

1.1. MecTo 1MCHUIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI IPOrpaMMBbI:

VYyeOHast (00meoOpa3zoBaTelibHAsA) AUCHUIUIMHA «XHUMHs SBISETCS 00S3aTEIBHON YacThIO
00111e00pa30BaTEILHOTO IUKJIA OCHOBHOM 00pa3oBaresibHON mporpamMmbl B cootBeTcTBuu ¢ ®I'OC CIIO
no crienuansbHocT 40.02.04 FOpucnpyaeHuus.

12. Hear u

TUCIUTLINHEIL:

IUIAHWpYeMble  Pe3yJbTaTbhl OCBOEHUS

1.2.1. Heanb o0meodpa3zoBaTeIbHOM JUCHUILINHBI
Henp muctuminHbl «XUMUsS»: chopMUpOBaTh y 00y4arOMIUXCS MPEACTABICHUS O XMMUYECKOM

Y4eOHOoM

(o0meoOpa3oBaTeILHOM)

COCTaBJ'ISIIOH_Ieﬁ CCTCCTBGHHO'HaquOfI KapTHUHbI MHUpa KaK OCHOBBI IPUHATHUA peH_IeHI/Iﬁ B XXNU3HCHHBIX U

MMPOU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOT'O ITOBCACHUS B HpHpOI{HOﬁ cpenac.

1.2.2. IInanupyeMble pPe3yJabTAThl 0CBOEHHUsI 001I€00Pa30BATEIBLHOM JUCHUILIMHBI B COOTBETCTBHH
¢ ®I'OC CIIO m Ha ocHoBe ®PI'OC COO
Ocoboe 3HaueHne UCIUIUTHHA UMeeT Ipu hopmupoBanuu 1 pazsutun OK.

Koa n IInanupyemble pe3yjbTAThbl 0CBOEHUS TN CHMILIUHbI

HAUMeEHOBaHUe

¢opmupyeMbIx O061mme JucuumimHapHble
KOMIIEeTeHI Ui

OK 01. B yacTtu Tpya0BOro BOCIMTAHUS: - BJIAaAETh CHCTEMOM XUMHYECKHUX
Bribupats - TOTOBHOCTb K TpyAY, OCO3HaHHE LEHHOCTH | 3HAHHH, KOTOpast BKJIFOUYAET:
CIOCO0BI MacTepCTBa, TPYAOT00HE; OCHOBOIIOJIATAIOIIHE TTOHSITUS
peuieHus 3agad | - TOTOBHOCTh K AKTHBHOU JEATENBHOCTH | (XUMUYECKHIA 3JIEMEHT, aToM,
npo(eCcCHOHANb | TEXHOJIOTHYECKOH M COLMAJIbHOW HANpPaBJICHHOCTH, | 3JIEKTPOHHAss 000JI0YKa aTtoma, s-, p-, d-
HOH CIOCOOHOCTh ~ WHHWIIMHAPOBATH,  IUIAHUPOBATh  H | JJICKTPOHHBIC OpPOUTANIM aTOMOB, HWOH,
JIeSITeTIbHOCTH CaMOCTOSITEIIFHO BBITIONHATE TAKYIO JIEATENLHOCTD; MOJIEKYIa, BaJICHTHOCTb,
NPUMEHHUTENIFHO | - MHTEPEC K Pa3InYHbIM cdepam MpoPecCHOHATLHON | AIEKTPOOTPHIIATSIBHOCTS, CTEIEHb
K pa3IMyHbIM JIESITENIbHOCTH, OKHUCJICHUS, XMUMHUYEeCKasi CBS3b, MOJIb,
KOHTEKCTaM OBaagenne YHHBEPCAIbHLIMH Y4eOHBIMH | MOJIIpHasE Macca, MOJIIPHBIH 00beM,

NMO3HABATEIbHBIMH AeHCTBUAMU:

0a30Bble JJOTHYeCKHe TeHCTBUA:

- CaMOCTOATENHFHO POPMYIIUPOBATH M AKTyaTH3UPOBATh
npobJeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBCHHBIH TPHU3HAK WU
OCHOBaHHUS Ui CpaBHEHMs, KiIacCUQUKALUU U
000011IEHHS;

- OmpeNeNnATh  IENH  JeATeIbHOCTH,  3a/1aBaTh

napaMeTpbl ¥ KPUTEPUU UX JOCTHIKECHUS;
- BBIABJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYUS B
paccMaTpuBaeMbIX SBICHUSIX;

- BHOCHTb KOPPEKTHBBI B JESATEIbHOCThb, OIICHHBATH
COOTBETCTBHE PE3yJIbTATOB IICJIIM, OLICHUBATh DPUCKU
MOCIIEACTBUN ACITEIHHOCTH,

- pa3BHBaTh KPEATHBHOE MBIIUICHHUE IPH PEIICHUU
JKU3HEHHBIX MPobIIeM

0a3oBbIe UCCIeT0BaTEIbCKIUE TelCTBUS:

YIJIEPOAHBIA CKeJeT, (yHKIHUOHAJIbHAS
rpylina, pagukan, U30MepHs, U30MeEpbl,

TOMOJIOTUYECKHIT ~ psil,  TOMOJIOTH,
YIJIEBOJOPOJIB, KHUCIIOpOJ- u
a30TCoAEpIKAaIHIe COEIMHEHUS,
OMOJIOTUYECKH  aKTHBHBIC  BEIECTBA
(YyrieBoabl, KHpPBI, OENKH), MOHOMED,
MOJINUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHHS,
KpUCTAJUIMYECKAsh  pemIeTKa,  THIIbI
XMMUYECKUX peakuuid (OKUCIUTENBHO-
BOCCTaHOBHUTEIBHEBIE, 3K30-U
SHIOTEPMUYECKHE, PEAKIMH HOHHOTO
oOMeHa),  pacTBOp,  DJIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI,  AJIEKTPOJINTHYECKAs
JUCCOLUALINS, OKHCITUTENb,

BOCCTAHOBHUTCJIb, CKOPOCTbH XUMHUYECKOH




- BJAJETh HAaBBIKAMHU YYEeOHO-UCCIICIOBATEIBCKOW |
MPOEKTHOW JIeSITENIbHOCTH, HaBbIKAMH pa3pelieHus
pooIIeM;

- BBIBISTh MPUYUHHO-CICACTBEHHBIE CBSI3U U
aKTyalM3upoBaTh 3aJady, BBIABUIAaTh THUIOTE3Y €€
peuieHusl, HaXOAUTh apryMeHTBl IS JOKa3aTelbCTBa
CBOUX YTBEpXICHU, 3a1aBaTh MapaMeTpbl U KpUTEPUU
peIIeHuUS;

- QHAJIM3UPOBAThH IOJIYYCHHBIE B XOJI€ PELICHUS 3aa4u
pe3yabTaThl, KPUTUYECKHU OIICHUBATH uX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

- YMETh IEPEHOCHTHh 3HAHHS B I[O3HABATEIbHYIO U
MPAKTHYECKYIO 00JIACTH KUZHEACITCILHOCTH;
- yMETh UHTETPUPOBATH 3HAHUS U3
MPEIMETHBIX 00JIaCTelH;

- BBIIBUTATh HOBBIC HJICH, MPEIJaratb OpUTrHHAILHBIC
MIOAXOMABI U PEIICHUS;

- CIIOCOOHOCTH MX MCIOJIB30BaHUS B II03HABATEIHHOMN U
COLMAJIbHOM MPAKTUKE

Pa3HbBIX

peakiuy, XUMHYECKOE pPaBHOBECHE),
TEOPUH U 3aKOHBI (TEOPHSI XUMHUIECKOTO
CTPOEHHS OpraHUYeCKuX BeiecTB A.M.
Bytneposa, Teopust 3MEKTPOIUTHIECKOM
JUCCOLIMAITNY, TEPHOANYECKH 3aKOH
JA.N. MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CHMBOJUYECKUN SI3BIK XUMUH,
(hakTOMOTHYECKIE CBEIICHHSA 0
CBOIICTBax, coOCTaBe, IMONyYEHUH U
Oe3omacHoOM HCIIONB30BaHUH
BaKHEHIIINX HEOPraHUIECKUX u
OpTaHWYECKHUX BEHmIECTB B OBITY U
MPaKTUYECKOMN JESITEILHOCTH YETOBEKA;

- YMEThb  BBIBIITb  XapaKTEpHbIE
MPU3HAKK H B3aHMOCBSI3b H3YYEHHBIX
MOHSTHH, IIPUMEHATD
COOTBETCTBYIOLIHUE MIOHATHUS npu
ONMCAaHUU  CTPOCHHA W  CBOMCTB
HEOPraHWYECKUX W OPraHUYECKHX

BEILLECTB U UX INPEBPAILCHUN; BBISIBISITH
B3aMMOCBSI3b XHUMHWYECKHX 3HAHHHA C
MOHATHSAMU U NPEACTABICHUAMHA JPYTHX
€CTECTBEHHOHAYUYHBIX [IPEJIMETOB;

- YMETb HCIIONb30BaTh HAWMEHOBaHUS
XUMHYIECKHAX COEAMHEHHI
MEXYHAPOIHOTO coro3a
TEOPETUYECKON U NMPUKIIAJHON XUMUU U
TpUBHAIBHBIE Ha3BaHUSA BaXHEHUIINX
BEIIECTB (STHJICH, AlleTWICH, TNIULECPHUH,

¢denon,  dopmanmbaerua,  ykcycHas
KUCIIOTA,  TJIMIMH,  yrapHblii  ras,
YIJIEKUCTBI  Ta3, aMMHaK, TralieHas

W3BECTh, HETalleHass U3BECTh, MUThEBAs
cojla M JIPYTHX), COCTaBIISITh (POPMYJIBI

HEOPTraHWYECKUX W  OpPraHUYeCKHUX
BEIIECTB,  YPaBHEHUS  XUMHUYECKHX
peaknuii, OOBSACHATH WX  CMBICIH;
TIOJITBEPKIATh XapakTepHbIe
XUMUYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMH U
3aMHUCSIMU  YPaBHGHUH  XUMHUYECKUX
peaxkuuii;

- YMETh yCTaHABINBATh
MIPUHAICKHOCTh M3YYIECHHBIX
HEOPTraHWYEeCKUX U OpPraHUYEeCKUX

BEILLIECTB K OINpPEACJICHHBIM KJlaccaM HU
TpyIIaM COCTUHEHUHN, XapaKTEPU30BaTh
HX COCTaB M BaXHEHIIINE CBOWMCTBA;
ONpENEeNsATh BUIbl XUMUYECKUX CBA3EH
(koBajyieHTHAs, MOHHAS, METaJUTMICCKas,
BOJIOPOJIHASI), THUITBI KPUCTAIITHICCKUX
pEIIeTOK BEIIECTB; KiaccH(PHUIIMPOBAThH
XUMUIECKHEC PEAKITHH;

- chopMHpOBaTh TPEACTABICHUS: O




XMUMUYECKOM COCTaBJISIOLIEH
€CTECTBCHHOHAyYHOH KapTHHBI MHpa,
poiIM XMMHH B TIO3HAaHUU SIBJICHUU
npUpoabl, B GOPMUPOBAHUH MBILIUICHHS

H KYJbTYpPbI JTIMYHOCTH, ee
(yHKIMOHATEHON TPaMOTHOCTH,
HE00XOUMON Tt penieHus

MPaKTUYECKUX 3aad U DKOJIOTHUYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY
3IIOPOBBIO U IPUPOIHOM cperie;

- yMeTb TPOBOAUTH PACUEThl IIO
XUMHYECKHM (OopMyJIaM W ypaBHEHHUSM
XUMHUYECKHUX peakuit c
WCIIOJIb30BaHUEM (DH3UYCCKUX BEIUYHH,
XapaKTePU3YIOIIHUX BEIIIECTBA c
KOJIMYECTBEHHONH  CTOPOHBI:  MAacCHhlI,
o0beMa (HOpMalbHBIE YCIIOBHSI) Ta3OB,
KOJIMYECTBA BEIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XWUMHYECKHE 3HAHUS IS
MPUHATHS PEMeHN B KOHKPETHBIX
JKU3HEHHBIX CHUTYaIUsX, CBI3aHHBIX C
BCIICCTBAMU U UX NPUMCHCHUEM

OK 02.
Hcnone3oBath
COBpPEMEHHbBIE
cpencrsa
HIOMCKa, aHAITN3a
u
UHTEpIpETAIN
nHPOpMAIUH U
uH(opMaMoHH
bI€ TEXHOJIOTUU
US| BBITIOJTHEHUS
3a/1a4
podeCcCUoHab
HOU
JeATEIEHOCTH

B 00s1acTH HEHHOCTH HAYYHOT'0 MO3HAHUS:

- c(hOpMHPOBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUSA
HayKl M OOIIECTBEHHOW IPAaKTHUKH, OCHOBAHHOTO Ha
JMAJIOTe  KYJITYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHME S3BIKOBOM M YHUTATEIbCKOU
KyJbTYpbl KaK CpeICTBa B3aUMOJEUCTBUA MEXKIY
JIIOIbMHU U [TO3HAHUA MUPA,;

- OCO3HaHWE M[EHHOCTH HAy4YHOW JESTENbHOCTH,
TOTOBHOCTh OCYIIECTBIIATh MIPOEKTHYIO u
HCCIIEI0BATENBCKYIO AEATEIbHOCT MHIUBHIYATbHO H
B TpYIIIIE;

Ogaanenune YHHBepCaIbHbIMU yuyeOHBIMU

NMO3HABATEIbHBIMH JefiCTBUSIMM:

B) padoTta ¢ uHdopmanmeii:

- BIIQJIETh HaBBIKAMHU TOJy4YeHUs WHpOpManuu w3
WCTOYHUKOB  pa3HbIX  THUIOB,  CAMOCTOSTEIBHO
OCYLIECTBIISITh IOUCK, aHalM3, CHUCTEMAaTH3alHI0 |
WHTEPIpETAlU0 HHPOPMALMK Pa3IMYHBIX BHIOB U
(dhopM npeCcTaBIICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opMarax ¢ y4yeTom
HazHaueHWs HHpOpManuu | LeNeBOH ayAWTOpHH,
BBIOMpasT ONTUMAILHYIO (QOpPMYy TIpEACTaBICHUS |

BU3YyaJiM3allun,
- OLICHHBATH AOCTOBCPHOCTD, JIETUTUMHOCTB
I/IH(i)OpMaI_[I/II/I, (M¥ COOTBECTCTBUEC MIpaBOBbIM n

MOPaJIbHO-OTUYECKUM HOpMaM;

- HUCIOJB30BaThb CPCACTBaA I/IH(l)OpMaI_[I/IOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B peIICHUN
KOIrHUTHUBHBIX, KOMMYHUKAaTHBHBIX n
OpraHu3alMOHHBIX 3a4a4 C CO6J'IIO,Z[CHI/I€M Tpe60BaHPIfI
OPTOHOMMKH, TCXHHUKN 6630HaCHOCTI/I, TUTHCHBI,

- yMeTh IUIAaHUPOBaTh U BBHINOJIHSATH
XUMHYECKHN 9KCTIIEPUMEHT
(mpeBpaleHUsT OPraHUYECKUX BEIIECTB
MIpY HarpeBaHUM, MOJIyYeHUE 3TUIICHA U
W3y4eHUE €ro CBOWCTB, KaueCTBEHHbBIE

peakmuu Ha  anpIerHibl, Kpaxma,
YKCYCHYIO KHUCJIOTY; JIeHATypaIus
OCIIKOB TpH HAarpEeBaHUH, I[BETHBIC

peakuuu O€JIKOB; NMPOBOIUTH PEAKLIUH
HMOHHOTO OOMEHa, OIpeNeNsiTh Cpeny
BOJIHBIX  PAacTBOPOB, KayeCTBEHHEIC
peakiuu Ha cynbhar-, KapOoOHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHWUS,
pemarh SKCIeprUMEHTAIbHbIC 3a]aui 110
temMam "Metamns" u "Hemeramnsl") B
COOTBETCTBHM C IPAaBUIAMHU TEXHHUKH

0e3omacHOCTH TpH  OOpaImeHUH  C
BEILIECTBAMH u 1a60paTOPHBIM
000pyI0BaHNEM; MPEACTaBIATh
Pe3yJIbTaThI XUMHYECKOTO
JKCIepUMEeHTa B ¢opMe  3aIlucH

YPABHEHUI COOTBETCTBYIOLIUX PEAKLUI
u (QOopMyIUpPOBaTh BBIBOJABI Ha OCHOBE
3TUX PE3YNbTATOB;

- YMEThb AaHAJIU3UPOBATh XHUMHUYECKYIO
MHPOPMALIUIO, TOTYYaeMyI0 U3 pa3HBIX

HMCTOYHHUKOB (cpencts MaccoBOH
uapopMmaiui, cetb  UHTepHeT U
Jpyrue);

- BJaAeTh OCHOBHBIMH  METOJaMH
HAay4YHOI'O IIO3HAHUA BCUICCTB u

XUMUYECKUX SBJICHUIN (HAOIIO/IEHNE,
H3MEpeHue, IKCIICPUMEHT,




pecypcocOepekeHrsl, MPaBOBbIX M STHYECKUX
HOPM HH(POPMAITMOHHONW 0€30IIaCHOCTH;

- BIIAJICTh HAaBBIKAMH PACIIO3HABAHMS U 3aIIUTHI
nHpOopManum, THPOPMATMOHHOH 0€30MacHOCTH
JIMYHOCTH;

HOpM,

MO/ICIIUPOBAHNUE);

- yMEThb TPOBOJUTH pACYETHl IO
XUMHYECKHM (OopMyJIaM W ypaBHEHHUSM
XUMUYCCKUAX peakiui c
WCIIOJIb30BaHUEM (DH3UYCCKUX BEIUYHH,
XapaKTePU3YIOIINX BEIIIeCTBa c
KOJIMYECTBEHHONH  CTOPOHBI:  MAacCHhl,

o0beMa (HOpMaJbHBIE YCIIOBHSI) Ta3OB,
KOJIMYECTBA BEIECTBA; HCIOIb30BATh
CHCTEMHBIC XHMHYECKHE 3HAHUS IS
NPUHATHA pEIIeHHH B  KOHKPETHBIX
JKU3HEHHBIX CHUTYaIUsIX, CBA3aHHBIX C
BEIIECTBAMHU U UX PHMEHEHHEM

OK 04.

Db exTuBHO
B3aHMOJICHICTBOB
aTh ¥ paboTath B

- TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOTIPEEIICHUIO;

-OBJIaICHUE HABBIKAMU y4eOHO-HMCCIIEI0BATEIbCKOM,
MPOEKTHOU U COLIMAIBHOMN AESITEIbHOCTH;

- yMeTh IUIAHUPOBAaTh M BBINOJHATH
XUMHYECKUT 3KCIEPUMEHT
(mpeBpaleHUsT OPraHUYEeCKUX BEIECTB
[IPY HarpeBaHUM, MOIyYEHHE TUICHA U

KOJUJIEKTUBE U Osianenue YHHBEpPCAJbHBIMM | U3YUE€HUE €ro CBOHCTB, KaueCTBEHHBIE
KOMaHZIC KOMMYHHMKATUBHBIMHU J1eiICTBUSAMM: peakuum Ha  aJpIAeTHUAbI, Kpaxmall,
0) coBMeCTHA 1eSITeJILHOCTD: YKCYCHYIO  KHCIIOTY;  JACHATypaLlus
- TOHMMaTh M  WCIIOJB30BaTh  IPEUMYIIECTBA | OEMKOB TIpH HATPEBaHWHW, IIBETHHIE
KOMaH/IHO! M WHIMBHyaJTbHOU PaOOTHI; peaknuu OEJIKOB; MPOBOIUTH PEaKIUH
- TpPUHAMATh TIIeTd COBMECTHOW JIEATENbHOCTH, | HOHHOTO OOMEHa, ONpeAcisaTh Cpemy
OpraHU30BbIBATh M KOOPAWHUPOBATH NEUCTBUS MO €€ | BOOHBIX  pPacTBOPOB,  KAauECTBEHHBIC
JOCTHIKEHHUIO: COCTaBJIATh J1aH JNeHcTBUi, | peakuun Ha cynbdar-, KapOoHaT- u
paclpenessite poJii C y4EeTOM MHEHUN YYAaCTHHKOB | XJIOPU-aHHUOHBI, HA KATHOH aMMOHUS;
00CyKIaTh pe3yabTaThl COBMECTHOM paOOTHI; penaTh 3KCIEPUMEHTANIBHBIE 3aJa4H 110
- KOOpAMHHUPOBATh W BHIMONHATH paboTy B ycioBusx | temam "Metamiel" u "Hemeramiel") B
pCaNIbHOTO, BHPTYAIBHOIO M KOMOWHHMPOBAHHOT'O | COOTBETCTBUM C TMPaBHJIAMH TEXHUKH
B3aNMO/ICHCTBUS; 0e30macHOCTH TpH  OOpaIeHHH  C
- OCYUIECTBJIATH  IO3UTUBHOE  CTpaTerMyecKoe | BemleCTBAMH u m1abopaTOPHBIM
MOBE/ICHUE B PA3IMYHBIX  CHTYaIUsSX, MPOSBIATh | 000pyHIOBaHUEM; MIPEJCTaBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh HMHUITMATUBHBIM pe3ybTaThl XUMHYECKOTO
OBjaeHHe YHHUBEPCAIbHBIMH  PEryJATUBHbIMH | DKCIIEpUMEHTa B (GOpMe  3amucu
JAefCTBUAMMU: YpPaBHEHUIH COOTBETCTBYIOIIMX PEAKIIUI
NpUHATHE ce0s1 M APYTHUX JIOIei: U QOpMYyITUPOBAaTh BBHIBOJBI Ha OCHOBE
- IPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX JIOACH PU | 3TUX pE3yibTaTOB
aHaIu3e pPe3yJbTaToB ACSITEIbHOCTH;
- MpU3HaBaTh CBOE IPABO U MPaABO APYTUX JIOAEH Ha
OILLIHOKH;
- pa3BUBaTh CIIOCOOHOCTH MMOHUMAThH MUP C TIO3UITUU
JPYroro 4eJOBeKa;
OK 07. B 06s1acTH 3K0JI0rH9€CKOr0 BOCIATAHMS - chopMHpOBaTh MPEACTABICHUS. O
CopneiicTBoBaTh - c(hopMHUPOBaHHOCTH  OKOJIIOTUYECKOW  KYJIBTYPHI, | XUMUYECKOM COCTaBJISIOIECH
COXPAHEHUIO MMOHMMAaHWE  BIUSHUS  COIMATbHO-DKOHOMHYECKHX | €CTECTBEHHOHAYYHOW KapTUHBI MHpa,
OKpYy’KaroIen MIPOTIECCOB HA COCTOSIHME MPHUPOIHON M CONMAIBHOMW | pONM XHMHUU B T[O3HAHUM SIBICHUH
cpepl, Cpenpl, OCO3HaHUE JI00ATLHOTO XapakTepa | IpupoJibl, B (POPMHUPOBAHUN MBIILICHUS
pecypcocOepexe | SKOJOrHYECKUX MpodiIeM; u KYJIBTYPBI JUYHOCTH, ee
HUIO, IPUMEHSATh | - IUIAHUPOBAaHUE W OCYIIECTBICHUE JEHCTBHH B | (YHKIIMOHAIBHOM TPaMOTHOCTH,
3HaHUs 00 OKpyXKarolllell cpeje Ha OCHOBE 3HAHHS Ilelield | HeoOXOIUMOM JUIs peleHus
W3MEHEHUHN YCTOMYUBOTO PA3BUTHUS YEIIOBEUECTBA; MPAaKTHYECKUX 337ad W OIKOJIOTHYECKH
KITIMarTa, AaKTUBHOE HENpUATHE JIEHCTBHH, HPUHOCIIINX Bpex | 000CHOBAHHOTO OTHOIIEHHS K CBOEMY
MIPUHLIUIIBI OKpYKaromen cpene; 3JI0pPOBBIO U IPUPOJHOM CpeEnE;
OEpexIIMBOTO - yMeHWe  TPOTHO3MPOBaTh  HeOJIAaronmpusTHHIE | - YMETh co0JIr0/1aTh npaBuia
TIPOM3BOICTBA, SKOJOTUYECKUE  MOCIEACTBUS  MPEINPUHUMAEMBIX | 3KOJOIMYECKH 11eJ1ec000pa3HOro




3¢ PEeKTUBHO
JIeHiCTBOBATh B
Ype3BbIYAHBIX
CUTYaIUsIX

JEeHCTBUMN, TPENOTBPAIIATh HX;

- pacCHIMPCHUC OIIbITa ACATCIBHOCTH JKOJIOTHYECKOH

HaIpaBJICHHOCTH;

- OBJIaICHHUEC HaBbIKaMH ylle6HO-HCCHeI{OBaTeJ’ILCKOﬁ,

HpOCKTHOfI n COLII/IEIJ'IBHOﬁ JACATCIBHOCTH,

noBefieHUss B OBITYy H  TPYIOOBOM
JESITEIbHOCTH B ILIEISIX COXPAaHEHMs
CBOETO 3I0pOBbS M  OKpYXaroleu
MIPUPOTHOM Cpensl; YUUTBIBATh
OMAaCHOCTh BO3JCHCTBUS Ha JKHUBbIC
OpraHu3MBbl ONPEAEICHHBIX BEIIECTB,
TIOHUMAs CMBICT ToKa3artens
peenbHOI JIOIYCTUMOM
KOHIIEHTpaIuu




2. CTPYKTYPA U COAEP)KAHUE YYESFHOU TUCIHUTLJINHBI
2.1. O0beM IMCHUILINHBI M BUAbI Y4eOHO# padoThI

Buna yueoHoii padoTbi O6bem yacoB

O0bem 00pa3oBaTe/IbHON MPOrPaMMBbl Y4eOHOM M CHUTIIHHBI 72

B T.9. B (])opMe HpaKTH‘leCKOﬁ NOoATrOTOBKH

OcHoBHoOE cojiep:KaHue 70

B TOM YHCJIC:

JeKIH (YpOKH) 32
MPAKTUYECKHUE 3aHATHS 30
CamocrosiTesibHas padora 8

NuauBuayabHbIi NPOEKT (J1a/HeT) HET

IIpomexyrounas arrecranusi (1uddepeHunpoBanHblii 3aver) — 1
ceMecTp




2.2. TemaTuueckun

H IUIaH 1 CcoacpKaHue NUCHUIIJIMHBI «XHMUID»

HaumenoBanme Dopmupyembie
Copepxxanue yue0HOro MaTepuasia O0BbeM yacon
pa3aeyioB U TeM KOMIETEHIINT
OcHoBHOe coep:kaHne 70
Pa3nen 1. OcHOBBI CTPOEHHUSI BEIECTBA 10
Tema 1.1. OCHOBHoOE coepKaHue 4 OK 01
CtpoeHue aToMOB Jlexuuun 2
XUMIICCKHIX CoBpeMeHHass Mojzeiab CTpoeHus atoMa. CUMBOJMUYECKHM SI3BIK XUMHUH. XUMHUYECKHN 3JIEMEHT. DJIEKTPOHHAs
SJICMCHTOB 1 KoH(uryparus aroma. Kmaccuukaiimss XUMHYECKHX 3JIEMEHTOB (S-, P-, O-ajeMenThI). BajgeHTHBIC 3JIEKTPOHBI. 2
nipnpona BaneHTHOCTh. DNIEKTpOHHAs NPUPOJIa XUMHUYECKON CBSI3U. DJIEKTPOOTPULIATEIBHOCTh. BUABI XMMHUYECKON CBSI3U
XUMUICCKON CBSBH | (xopanenTHAs, HOHHAS, METAJTHMYECKAs, BOJAOPOIHAS) U CIIOCOOBI ee 00pa30BaHMs
IpakTUyeckue 3aHATUS 2
Pewienne 3agaHuii Ha HMCHOJB30BAHHE XHMHYECKOW CHMBOJMKH W HA3BaHUU COCOUHEHUN 0 HOMEHKIAType
MEXIYHAPOIHOTO COI03a TEOPETUYECKOW W TPUKIANIHON XUMHHM W TPHUBHAIBHBIX HAa3BAHWU IS COCTABIICHHS
XUMHYECKAX (OPMYyN ABYXaTOMHBIX COCOUHEHHU (OKCHIOB, CYNb(HIOB, TUAPUIOB H T.I.) M JPYTHX
HEOPTaHUYECKUX COSTUHEHUH OTICIBHBIX KIACCOB. 2
[IpakTuyeckue 3amaHus Ha YCTAHOBJICHME CBS3M MEXIYy CTPOCHHEM aTOMOB XHMHYECKHX OJJIEMEHTOB U
MEPUOINIECKUM U3MECHEHUEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U MX COSTUHEHUI B COOTBETCTBHUH C TOJIOKEHUEM
[Tepuoanueckoil CUCTEMBI.
Tema 1.2, OcHOBHOE cojiep:KaHne 2 OK 01
[Tepuoamueckuii IIpakTuyecKkue 3aHATHSA 2 OK 02
3aKOH M Taiuia [Tepuoanueckas cucremMa xumuueckux 3nemeHToB .M. MenaeneeBa. @uznueckuii cMmbich [lepuoandeckoro
AW Menpeneesa |04, J.W. MenpeneeBa. 3akOHOMEPHOCTH H3MEHEHHS CBOMCTB XUMHIECKHUX DIIEMEHTOB, 00pa3yeMbIX UIMU
MIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C ITOJIOKEHUEM XUMHUYECKOTO 3eMenTa B [leproaiaeckoii cucreme.
MupoBo33peHueckoe u HayuHoe 3HaueHue Ilepuogndeckoro 3akona .M. Menaeneesa. [Ipornossr J.1.
MenneneeBa. OTKPHITHE HOBBIX XUMUYECKHUX 3JICMEHTOB. 2
Penrenne mpakTHKO-OPUEHTHPOBAHHBIX TCOPETHUSCKIX 3aJaHIH HA XapaKTEPH3AIUI0 XUMHIECKIX JICMEHTOB
«Mertammuieckue / HeMETAITMYECKHE CBOMCTBA, JJICKTPOOTPHIIATEILHOCTh XUMHUUECKHX SJIEMEHTOB B
COOTBETCTBHH C UX AJICKTPOHHBIM CTPOSCHHUEM H TTOJIOKCHHEM B IMTEPUOTNIECKON CHCTEME XMMHUIECKUX DJIEMEHTOB
JI.N. MenneneeBay
Paznen 2. Xumuueckue peakuuu 10
Tema 2.1. Tumsl OcHOBHOE cojiep:KaHne 4 OK 01
XAMHYECKIX Jlexnun 2




peakiuit

Kiaccudukarus v THITBI XUMHYECKUX PEAKIIHIA C y9aCTHEM HEOpraHn4YecKuX BemecTB. CocTaBlieHNe YpaBHEHUH
peaxiuii coeTMHEHUs, Pa3I0KEeHNs, 3aMeIIeHNs, 0OMEHa, B T.4. PEaKIfil TOPEHHSI, OKUCIEHUSI-BOCCTAHOBJICHHUS.

YpaBHEHHS OKHCICHUA-BOCCTaHOBIEHU. CTeneHb OKuciIeHusl. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBICHUE U 2
YpaBHUBAaHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOIOM SNIEKTPOHHOro Oananca. OKHCIUTENBHO-
BOCCTaHOBUTENBHBIE PEAKIIMU B IPUPOJE, TPOU3BOACTBEHHBIX MPOLIECCaX U )KU3HEEATEIILHOCTH OPraHU3MOB
IIpakTU4eckne 3aHATUS 2
KonnuectBenHble oTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThl 0 YpaBHEHHUAM
XUMHYECKUX peakuuii. Mosb Kak eJMHNIIAa KOJIMYeCcTBa BellecTBa. MosspHas Macca. 3aKOHBI COXPaHEHUS MacChl U 5
sHeprun. 3akoH ABoraapo. MomspHEI 00beM razoB. OTHOCHTENBHAS IDIOTHOCTH Ta30B. PacueTs! o ypaBHEHUSIM
XUMHAYECKHUX PEAKIIH C MCII0JIB30BAHNEM MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHUS) T'a30B, KOJMYECTBA BEILIECTBA
Tema 2.2. OcHoBHOe coep:kanue OK 01
DNEKTPONUTHYECKAS Jexuun OK 04
JUCCOIUAINS U =
o 4 oBMe Teopust dMEKTPOTUTHUECKON auicconuaniu. MoHBI. DIIEKTPONUTHI, HEANEKTPOIUTHL. Peakiuu MOHHOTO OoOMeHa.
WOHHBIA OOMEH o o
CocraBieHnue peakuuii HOHHOro oOMeHa MyTeM COCTaBJICHHUSI UX TOJIHBIX W COKpAIIEHHBIX HOHHBIX YpaBHEHHUH. 2
KHCcI0THO-0CHOBHBIE peakMU. 3aJaHusl HA COCTaBJICHNUE HOHHBIX peakIui
IIpakTHyeckue 3aHATHSA 2
[IpakTrueckas padota “THUITBI XUMUYECKUX PEAKIIAN .
HccnenoBanne TUTIOB (IO COCTaBY M KOJIMYECTBY HCXOAHBIX H O0Pa3yFOIIUXCS BEIIECTB) U MPU3HAKOB XUMUYECKUX 5
peaxuuii. [IpoBenenue peakuii HOHHOrO OOMEHa, ONpeieIeHIe CPeabl BOAHBIX PACTBOPOB. 3aaHusl Ha
COCTaBJICHUE HOHHBIX peaKLuil
KoutpoabHas (mpakTuyeckasi) padora CTpoeHHUE BEIIECTBA U XUMUICCKUE PEAKITUI 2
CamMmocTrosiTeJibHAsi padoTa: IOATOTOBKA K KOHTPOJIBHOM paboTte 2
Paznen 3. CTpoeHue U CBOHCTBa HEOPTAHMYECKHX BEIeCTB 16
Tema 3.1. OcHoOBHOe coep:kaHne 4 OK 01
Knaccudukarnms, Jlexuuu 2




HOMCHKJIaTypa v
CTpOcHHUE
HEOPraHUYECKHX
BEIIECTB

IIpenmet Heopranmueckoit xumun. Kitaccndukaris HeopraHUIecKuX BemecTs. [IpocThie i ClI0’KHEBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CII0KHBIX BEMIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, COJIN). B3aMOCBSA3h HEOPTraHMYECKNX
BEIICCTB. ATrperaTHble COCTOSHUS BemecTBa. Kpucramumyeckue u aMmopdHbIe BeriecTBa. TUITBI KPUCTATUIMIESCKIX
pelIeTok (aToMHas, MOJICKYJISIpHAs, HOHHAS, METAJTUYSCKAst). 3aBUCUMOCTh (PU3UYCCKUX CBOWCTB BEIECTBA OT
THTIA KPUCTAINTUIIECKOHN pelIeTKH. 3aBUCUMOCTh XHMHUYIECKOW aKTUBHOCTH BEIIECTB OT BH/Ia XHMUYECKOU CBSI3U U
TUTIA KPUCTAILTUYECKOH perieTku. [TpuanHbpl MHOrooOpas3us BeImecTB

IIpakTHyeckune 3aHATUS

Homenknarypa HeopraHMUeCKHX BEILECTB: HAa3BaHHUE BEILECTBA UCXOS U3 X XUMHUUECKONW (OPMYIIBI WIIH
COCTaBIICHHE XUMHYECKON POpPMYITBI UCXOAS U3 Ha3BaHMA BemecTBa o MexxayHapoaHon (MIOITAK) wmm
TPUBUAIBHOW HOMEHKJIATYpE.

Pemrenne npakTruueckux 3aJaHui MO KIacCU(pHUKANN, HOMEHKIATYpPEe M XUMUYECKUM (OpPMyJIaM HEOPTaHHUECKHX
BEILIECTB Pa3IMYHbIX KJIaccoB (YrapHbIi ra3, YrJeKHCIbIA Ta3, aMMHAK, TalleHas M3BECThb, HEralleHas H3BECTb,
MUTHEBAS COJA U IPYIUX): HA3bIBaTh U COCTABIATH (POPMYJIbI XMMUYECKUX BEILIECTB, ONPEACIIATh IPUHAICKHOCT
K KJ1accy.

HcTtounnku xumudeckoit mHEGpopManmu (cpeacTs MaccoBoit napopmainu, cets MaTEpHET 1 Apyrue). [lonck
WHQOPMAIUK 10 HA3BaHUSIM, HACHTH(PHUKATOpaM, CTPYKTYpHBIM popmMynam

OK 02

Tema 3.2. dusnko-
XUMUYECKHE
CBOICTBa
HEOPraHNYeCKUx
BEIIECTB

OcHOBHOe cojep:kaHue

Jlekmuu

Mertamnel. O0mme ¢pu3nuecKue U XMMUYEeCKUe CBOMCTBa MeTauioB. CriocoObl moiydeHusl. 3HaueHHEe METaUIOB U
HEMETAJIJIOB B MPHPOJC U KU3HEIESATEIbHOCTU YeJIOBEKa W OpraHn3MoB. Koppo3usi MeTayioB: BHIBI KOPPO3HH,
CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UH

Hemeramibl. O0rue pu3nyecKue U XMMAYECKUE CBOMCTBAa HeMeTaJIoB. TunuyHble cBolicTBa HeMeTawio [V— VII
rpynn. Kiaccudukainuss 1 HOMEHKIATypa COCIMHEHWH HeMeTaiuioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B
pUpoJIe

XuMHYeCKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHWIECKUX BEIIECTB (OKCHIIOB, TUAPOKCHIIOB, KUCIIOT, COJICH U
IIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCTMHEHNUM, BBICIIINX OKCHIIOB H
TUJPOKCHUJIOB

IIpakTU4eckne 3aHATHS

CocraBieHue ypaBHeHI/Iﬁ XUMHYCCKHUX peaKuHﬁ C y4aCTHEM IIPOCTBIX M CJIOKHBIX HCOPIraHMYCCKHUX BCHICCTB:
MCTAJJIOB U HEMCTAJIJIOB, OKCHUJO0B METAIJIOB, HCMCTAJIJIOB U aM(l)OTCpHBIX QJICMCHTOB; HCOPIraHUYCCKUX KHCIIOT,
OCHOBAHHMH U aM(i)OTCpHLIX TUAPOKCHUI0OB; HCOPraHUYCCKUX coneﬁ, XapaKTCPpU3YIOIMUX UX CBOICTBA.

Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUYCCKUX BaﬂaHHfI Ha CBOﬁCTBa, COCTaB, IMOJYUYCHUC U Oe3omacHoe
HCIIOJIb30BaHKE BAXKHEHIIINX HCOPIraHNYCCKUX BCUICCTB B 6I>ITy )4 HpaKTH‘leCKOﬁ JACATCIIBHOCTH YCJIOBCKA

OK 01
OK 02

Tema 3.3.

OcHOBHOeE coepkanue

OK 01




Wnentndukamnms IIpakTH4yeckoe 3aHATHS 2 OK 02
HCOPraHM49CCKUX [Mpaktuueckas padota «MaeHTHHUKALNS HEOPTAHUIECKHUX BEILIECTBY. OK 04
BELICCTB Pemenne sxcrepruMeHTaIbHBIX 337a4 0 XMMUYECKHM CBOMCTBaM METAJJIOB U HEMETAJUIOB, 110 PaCIIO3HABAHUIO U

MOTyYEHUIO COEAMHEHN METaJUIOB 1 HEMETAIIJIOB. 2

Wnentudukanus HEOPraHMYECKHX BELIECTB C HMCIIONb30BaHUEM HMX (PH3MKO-XMMHYECKHX CBOWMCTB, XapaKTEPHBIX

KadeCTBEHHBIX peaknmii. KauecTBeHHBIE peaknny Ha cynb(dar-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHWSI

Kontpoabnas padora (mpaktudeckasi) CBOWCTBa HEOPTaHUIECKUX BEIIECTB
CamocTosiTeIbHAs padoTa: TOArOTOBKA K KOHTPOJILHOM padoTe
Paznen 4. CTpoeHue U CBOICTBA OPraHUYECKUX BEIECTB 20
Tema 4.1. OcHOBHOe cojiep:KaHne 4 OK 01
Knaccudukarms, Jlexuuu 2
CTpPOCHHUE 1 [TosBieHue u pa3BUTUE OPraHMYECKON XUMUHU Kak Hayku. [IpeameT oprannyeckod XumMuu. MecTo u 3HaueHue
HOMEHKJIaTypa OpPTaHMYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HAYK.
OpPTraHUYECKUX XHUMHYECKOe CTPOCHHE KaK TOPSIOK COSAWHEHUS aTOMOB B MOJEKYJEe COTJIacHO WX BalleHTHOCTH. OCHOBHBIE
BEIIICCTB MIOJIO’KEHUSI TEOPUH XMMHMYECKOTO CTPOEHHUs OpraHumueckux coefauHeHuit A.M. bytnepoBa. YriepoaHslif ckener

OpraHMYEeCKOW MOJIEKYNbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHMYECKOTO CTpPOEHHUs Mojekyia. M3omepus u 2

HU30MEPBHI.

[lonsitne o ¢QynkunonansHoW rpynmne. Pamgmkan. [lpuHnmner kinaccudukanuyi OpraHUYECKHX COCTUHEHHU.

MexayHapoJHass HOMEHKJIATypa W TPUHIMIIBI HOMEHKJIATyphl OpPraHWUYECKHX coeAuHeHui. [loHsTne 00

a30TCoJepXKallUX COEIMHEHMSIX, OWOJIOTMYECKH aKTHBHBIX BellecTBax (yrieBojax, jKHpax, Oeikax W Jp.),

BBICOKOMOJIEKYJIIPHBIX COETMHEHMIX (MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHSA 2

HowmenkiaTypa opranndeckix cOeIrHEHU OTJeNbHBIX KJIACCOB (HACHIIICHHbIE, HEHACBIIIICHHbIE U apOMaTUYECKUE

YTIEBOJIOPOIbI, CIHUPTHI, (DEHOIBI, allbIeTHUAbl, KETOHBI, KapOOHOBBIE KHCIOTH U Jp.) CocTaBieHHE TONHBIX H

COKpAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHMYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB, MCIONB3YS MX Ha3BaHUS I10 2

CHUCTEMATHYECKOM M TPUBUAIBHOW HOMEHKIIATYpe (STHJICH, alleTUIICH, TIIHIEpUH, GeHomn, popManbaeru, yKeycHas

KHCJIOTa, IIMLUH). PacdyeTs! npocteiimeit (popMybl OpraHn4ecKkoi MOJEKYIbI, UCXOS U3 JJIEMEHTHOI'O COCTaBa (B

%)
Tema 4.2. CpoiictBa | OcHOBHOE coepKaHue 10 OK 01
OpraHNYECKUX Jlekuun 4 OK 02
COE/IMHEHHUH DU3NKO-XUMUUECKHUE CBOMCTBA OPraHUYECKUX COCAMHEHUH OTAEIbHBIX KJIacCOB (0COOCHHOCTH KiaccuduKaiuu U OK 04

HOMEHKJIATYpPbl BHYTPH KJlacca, TOMOJIOTHUECKHH psiii U oOmas gopmyna; u3oMepus; (U3NUECKUE CBOWCTBA,;
XHUMUYECKHE CBOMCTBA; CIIOCOOBI MOYyUYEHUS):




— TIpe/ieTbHBIE YTIEBOMIOPOAH (aJIKaHBI W IHKIOANKaHb). ['OpeHne MeTaHa Kak OAWH U3 OCHOBHBIX MCTOYHHKOB
TEIUTa B POMBIIIICHHOCTH U OBITY. CBOWCTBA MPUPOIHBIX YTIEBOIOPOIOB, HAXOXKACHHUE B TIPUPOJIE U IPUMEHEHHE
AJIKaHOB;

— HempeenbHble (aKeHbI, allKWHbI W aJKaJWeHbl) M apOMaTHYECKHE YTIEBOJOPOIBL. | opeHme amernieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOTO TIAMEHH JJIsSl CBAPKH U PE3KH METAIIJIOB

— KUCJIOPOJICOICPKAIINE COSTUHCHHS (CIIUPTHI U (DEHOJIBI, KAPOOHOBBIC KUCIIOTHI M A(PUPHI, AJIbJCTUIBl U KETOHBI,
JKUPBI, yrieBoabl). llpakTwdeckoe TMpUMEHEHWE OTHICHTIWKOINS, ThuIepuHa, ¢eHoma. llpumenenne
(dhopManberua, aneraibIeruia, YKCYCHOM KUCIOThL. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. Motoriue
CBOMCTBA MbIIIa

— a30TcoJep)Kallie COeNUHEHUS (aMUHBI M aMHHOKHCIOTHI, Oenku). BrIcOKOMONEKyIsipHbIE COEAWHEHHUS
(cunTeTHYECKHE U OMOJIOTHYECKH-aKTHBHBIE). MOHOMED, MOJIMMep, CTPYKTypHOE 3BeHO. [loanMepusanus sTuiacHa
KaK OCHOBHOE HaIIPAaBJIEHUE €TO NCIIOIb30BaHMSL.

I'eneTndeckast CBA3b MEXy KJIaCCaMU OPTaHUIECKUX COCTMHECHUI

HpaKanecKne 3aHATHSA

CBoiicTBa OpPraHMYECKHX COEIWHEHHUI OTHENbHBIX KJaccoB (TpUBHAIbHAS M MEXAyHapoaHas HOMEHKJATypa,
XMMHYECKHE CBOMCTBA, CIOCOOBI MOJYYEHUs): MpeAebHbIC (KaHbl M LUKIOATKaHBI), HETpeIeNbHbIe (aJIKEeHBI,
QIKMHBl U QJIKaJHEHbl) M apOMaTUYECKHUE YITIEBOJOPOABI, CIUPTHI M (EHOJBI, KAPOOHOBBIE KHCIOTHI M 3(UPHI,
albJeruJibl U KeTOHBI, aMUHBI M aMUHOKHCIIOTBI, BEICOKOMOJIEKYJISIPHbIE COeMHEHMs. 3aJaHus Ha COCTaBJICHHE
ypaBHEHUH XMMUYECKUX PEaKIHid C yJaCTHEM OPraHMYECKHX BEIIECTB HA OCHOBAHUH X COCTABA M CTPOCHUS

CocraBiieHue cxeM peakiuii (B TOM YHCIE 10 TPEAIOKEHHBIM IENOYKaM IPEBPAIEHH), XapaKTepU3YIOIINX
XUMHYECKHE CBOWCTBA OPraHMYECKUX COCIWHEHHHA OTHIEIbHBIX KIIACCOB, CIIOCOOBI WX IMONyYeHHUS W Ha3BaHHE
OpPraHUYECKUX COECAUHEHUH 110 TPUBUAIBHON WIN MEKYHAPOJAHON CUCTEMATUYECKOM HOMEHKIIATYpE.

Peunienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJIlaHMl HAa CBOMCTBA OPraHUYECKUX COEJAUHEHUN
OTJIEIBHBIX KJIACCOB

IIpaxTrueckas pabota “IIpeBpareHns opraHu4ecKix BeIIecTB IPpHU HarpeBaHuu".
[lomyuenne aTuieHa M W3y4YE€HHWE €ro CBOWCTB. MojenupoBaHHE MOJEKYJI M XMMHYECKHX IpEBpallleHHH Ha
IIpUMepe 3TaHa, 3TWIEHA, alleTUIeHa U JIp.

Tema 4.3.
Wnentnduxamnms
OPraHUYECKUX
BEIIECTB, UX
3HAYEHHUE U
MIPUMEHEHHE B

OcHoBHOe coepxaHue

Jleknmuu

buoopranuyeckue coenunenus. llpumeHeHue u OuoJoruueckas poiib yrieponoB. OKuCIIEHHE YITIEBOAOB —
HUCTOYHHUK BSHCPIrUM XKUBBIX OPraHU3MOB. Oobnactu NPUMCHCHUSA aMHWHOKHUCJIOT. HpeBpameHHs{ OeNKoB I B
opranusme. buonornueckue ¢ynkuun OenkoB. buonornyeckue QyHKUNU XUpOB. Ponb opraHuueckoid XMMHUH B
peuieHny npoobieM nMuIeBoi 0e30MacHOCTH

OK 01
OK 02
OK 04




OBITOBOI U Ponp opranwdeckoi XMMHH B PEHICHUU NPOOJIEM SHEPreTHYECKO Oe30MacHOCTH, B Pa3BUTHH MEIHIIMHEI,
MIPOM3BOJCTBEHHON | CO3JJaHMM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHMKOB 3HEPruu (aJIbTEpHATUBHbIE HCTOUHUKHU 3HEpruu). OmacHOCTh
JeSITeNbHOCTH BO3JIEMCTBUA Ha HUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTAEIBHBIX KIACCOB (YIJIEBOJOPOABI, CHMPTHI, 1
4eJIoBeKa (beHONBl, XJIOPOPraHNYEeCKUe MPOU3BOAHBIC, ATBAETUABI M Ip.), CMBICI IOKa3aTessi HpPEAEiIbHO IOIIyCTHMOMN
KOHLIEHTpaluu
IpakTyeckue 3ansTH 2
IIpaktrueckas padota: “MneHTrdUKaIN OPraHMIECKUX COSANHCHIH OTICIBHBIX KJIACCOB”
Wnentudukanuss opraHn4ecKuX COSAMHEHUH OTAENBHBIX KIIACCOB (Ha MpHMeEpe allbACrHI0B, KpaxMana, YKCYCHOM
KHCJOTHI, OENKOB U T.I.) C WCIOJNB30BaHHEM HX (H3MKO-XUMHYECKHX CBOWCTB M XapaKTEPHBIX KayeCTBEHHBIX 2
peaxmuii. Jlenaryparus Oenka mpu HarpeBaHuHW. L[BeTHbIe peakiuu OenkoB. BO3HUKHOBEHHE aHATUTHYECKOTO
CHUTHAJIA C TOYKH 3PEHHS XMMHUYECKHX IPOLECCOB IPHU MNPOTEKAHMHM KadeCTBEHHOM pPEaKLUH, MO3BOJIIOLICH
UACHTH(QHUIMPOBATH NPEATIOKEHHBIE OPraHUYeCKUE BEIIeCTBA
Kontpoabhas padora (mpaktudeckasi) CTpyKTypa U CBOWCTBAa OpraHUYECKUX BEIIECTB 2
CamocTosiTeqibHasi padoTa: MOJArOTOBKA K KOHTPOJILHOM paboTe 2
Paznen 5. Kunernueckue u TepMOAUHAMHYECKHME 3AKOHOMEPHOCTH IPOTEKAHUSI XMMHYECKUX peaKkuii 4
Tema 5.1. OcHOBHOe cojiep:KaHne 4 OK 01
CkopocTh OK 02
XUMHUYECKHX Jlexuun 2
PEaKLHid. CKOpOCTh peakLuy, €€ 3aBUCUMOCTb OT Pa3JIMUHBIX (PAaKTOPOB: MPHUPOABI PEATUPYIOLINX BEIIECTB, KOHIIEHTPAIUN
XUMHYIECKOE pearupyonmx BeecTB, TEMIIEPATYPhl U IO PEAKIHOHHON MOBEPXHOCTH. TemoBble 3 PEeKTbl XMMUIECKUX
paBHOBecHeE peaxiuii. 9K30- ¥ 3HJOTEPMHUUYECKUE, PEAKIIH. 2
OOparuMocTh peakiuii. XUMHYECKOe pPaBHOBECHE W €ro CMEIICHWE TOJ JEHCTBHEM pa3InYHbIX (HaKTOPOB
(KOHLIEHTpaLusl PEeareHTOB WM NPOIYKTOB PEAaKLUH, AaBICHUE, TeMIlepaTypa) Ui CO3JaHUsl ONTHMAJIbHBIX
YCJIOBMM IIPOTEKAHMsI XUMUYECKuX npoueccoB. [Ipunnun Jle [latense
IIpakTuyeckue 3aHATUSA 2 OK 01
Pemenne IMPAKTUKO-OPUECHTUPOBAHHBIX 3a;[aH1/n71 Ha aHaJIun3 Q)aKTOpOB, BJIIMAIOININX Ha HM3MCHCHHUE CKOPOCTHU OK 02
XUMHAYECKOH peakuud, B T.4. C TMO3UIMH 3KOJOTMYECKH LEIecooOpa3sHOro IMoBeAeHHS B OBITY W TPYAOBOU
JIEATENIBHOCTH B IIENISIX COXPAHEHHUS CBOETO 3/I0POBBS M OKpY Karollel IpUPOAHOIN Cpeabl. 2
Pemenne npakTHKO-OpMEHTUPOBAHHBIX 3aaHWii Ha mnpuMeHeHune npuHuuna Jle-lllatense mIs HaxoXKAEHHS
HalpaBJICHUA CMCUICHHA PaBHOBECUA XUMHUYECKOUN pC€aknum M aHajiu3 d)aKTOpOB, BIWAIOININX Ha CMCUICHHEC
XUMHYECKOTO PABHOBECHSI
Paznen 6. PacTBopBI
Tema 6.1. OcHoBHOe conepkaHue 2 OK 01




[MousTre o Jlexuun 2 OK 02
pacTeopax PactBOpenue kak puzuko-xumudeckuit npouecc. PactBopsl. CriocoObl MPUrOTOBIEHUS pacTBOPOB. PacTBOpUMOCTD. OK 07
MaccoBast 0751 pacTBOPEHHOTO BemiecTBa. CMBICT TOKa3aTemnsl MpeAesbHO JOMYCTUMON KOHIIGHTPAUHd H €ro
WCTIOJI30BaHME B OIIEHKE SKOJIOTHYECKONW Oe301MacHOCTH.
[IpaBuna 3KOJMOTHYECKH LIEIecOO0pPa3HOro MoBeJeHHs B OBITY M TPYAOBOW JESTENBHOCTH B IIETSAX COXPAaHECHUS 2
CBOET0 3JI0POBbsI M OKpY)Karollled TPUPOJHOM cpedbl; OMacHOCTh BO3JCHCTBUS Ha JKHUBBIE OPTaHU3MBI
OIpPEJICTICHHBIX BEIICCTB.
Pemiennie mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUl Ha pACcTBOPHI, HCIIONB3yeMble B OBITOBON W
MIPOM3BOACTBEHHOM NESTEILHOCTH YEIOBEKa
Tema 6.2. OCHOBHOE cO/IepKaHne OKO01
HCCFGHOBaHHe IIpakTH4eckue 3aHATHS OK 02
CBOMCTB pacTBOPOB
P P IIpaxTrueckas pabota «IIpuroToBiaeHune pacTBOPOB». OK 04
[IpuroTtoBieHne pacTBOPOB 3alaHHON (MaccoBoil, %) KOHUEHTpauuu (C MPAKTUKO-OPHEHTHPOBAHHBIMHU 2
BOTIPOCAMH) M OTIpeJIeNIeHNe Cpellbl BOAHBIX PACTBOPOB.
Pemenue 3a1au Ha IPUTOTOBJIEHHE PACTBOPOB
Paznen 7. Xumus B ObITY M1 MIPOM3BOACTBEHHOI 1eATEIbLHOCTH Ye10BeKa 10 OK 01
OK 02
Tema 7.1 Xumusi B [ OcuoBHoe cojiep:kaHue 8
OBITY U OK 04
. |Jlexunun 6
MPOU3BOJICTBEHHON — ~ ~ OK 07
eATETbHOCTH Hogeifime AOCTH)KEHUS XUMHUYECKOM HAyKHM M XWMHYECKOM TexHosoruu. Pomp xumum B oOecrieueHUH
YenoBeKa 9KOJIOTMYECKOM, SHEPreTHYSCKOW M MHUIICBOM 0€30MacCHOCTH, Pa3BUTHHA MEIUIMHBI. [IpaBuia Moucka W aHain3a 6
XUMHUYECKON WH(pOpMaMK W3 pPa3TUYHBIX HMCTOYHUKOB (Hay4yHas W y4eOHO-HaydHas JIMTEparypa, CpelCcTBa
MaccoBOW HHpOpMaIiK, ceTh IHTEpHET)
IIpakTuyeckue 3aHATHSA 2
Ilouck ¥ aHanmM3 KEMCOB O MPUMEHEHUH XWMHUYCCKHX BEIIECTB M TEXHOJOTMH C Y4YeToM Oyayliei
po(heCCHOHANBHON JIEATENBHOCTH 110 TEeMaM: BaKHEWIME CTPOWTENBHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE
MaTepHuabl, KPacku, CTEKIJIO, KepaMHUKa, MaTepHalbl JJIsl 3JEKTPOHUKH, HAHOMAaTepHUallbl, TEKCTUIbHBIE BOJOKHA, 2
VCTOYHHKH 3HEPTUH, OpraHMYECKre M MUHEpaJIbHbIE YI0OPEHNUS, JIEKaPCTBEHHBIE BEIECTBA, OBITOBAS XUMHSL.
3anura: [IpencraBienue pe3ysibTaToB PelIeHNs KecoB B popMe MUHH-IOKIIA/Ia C MIPe3eHTaIneH
CamocrosiTennbHas padoTa o pasueiny
2
IIpome:xxyTounas aTrecTanus 1Mo JucHuIinHe (A depeHINPOBAHHBIN 324€T) 2

Bcero
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3. YCJIOBUA PEAJINZAIIMU ITPOI'PAMMBI IMCLHHUTIJIMHBI

3.1. Tpe6oBaHNS K MUHMMAJTbHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecreyeHn 0

Peanuzanus yaeOHON AUCIUIUIMHBI O0ecTiedeHa HaTMYMeM y4eOHOro KabuHeTa.

OobopynoBanue y4eOHOr0 KaOMHETA: IMOCAJOYHBIE MECTa MO KOJIMYECTBY OOYYaroIIUXCs;
pabouee MecTO mperojaBaTens; pabodas HEMenoBas JOCKa, HArjsaHble MocoOusi (HaOOpbI
[IAPOCTEPKHEBBIX MOJIEICH MOJIEKYJI, MOACTH KPUCTALTHYECKUX PEIIETOK, KOJUICKIIH ITPOCTHIX
U CJIOKHBIX BELIECTB M/WJIM KOJUICKIIMU MOJUMEPOB; KOJUIEKIHS TOPHBIX MOPOA M MHHEPAJIOB,
Tabuia MenzeneeBa, yaeouble GUIbMBI, ITU(POBBIE 00pa30BaTEIHLHBIC PECYPCHI).

Jnst uHGOOPMAIIMOHHO-KOMITBIOTEPHON MOJAECPKKH y4eOHOro Tpolecca MpeanoaraeTcs
UCIOJB30BAHUE  MPOTPAMMHO-TICIATOTUYECKUX ~ CPEACTB,  pEaIM3yeMBIX C  [OMOIIBIO
KOMIIBIOTEpA: HCIIOJIb30BaHHE OOYYaIOMIMX MPOrpaMM, TEMaTHYEeCKUX (QHIBMOB, OHJIANH
TECTHPOBAHUE H JIP.

TexHuueckue cpencTsa 00ydeHus:

MIEPCOHAIBHBIN KOMITBIOTED C JIMIIEH3MOHHBIM POrPaMMHBIM 00ECIICYCHUEM; MYJIbTHMEIHIHBIN
MIPOEKTOP; MHTEPAKTUBHAS TOCKA; BBIXOJI B JIOKAJIIbHYIO CETh.

3.2. UudopmannoHHoe odecrneyeHne peaau3alui MpPorpaMmbl

Jna peanuzanuu mnporpaMmbl 6ubnuoreunsii Goun Hayunoit 6ubnmoreku ®@I'BOY BO
«UI'Y» um. B.I'. PacmytmHa wWMeeT medyaTHBIC W/WIHM JJICKTPOHHBIE OOpa3oBaTelIbHBIC U
H(OPMaLMOHHbIE PECYPCHI, AJIS UCIIOJIB30BaHMs B 00pa30BaTeIbHOM IIpoliecce

3.2.1. DJeKTpOHHbIE U3TAHUS

OcHoBHas IuTeparypa:

1. AadpunorenoBa, WM. B. Xwumusa: y4eOHUK W TNPAKTUKYM IS CPEIHETO
npodeccuonansHoro obpazosanus / M. B. Audunorenona, A. B. badkos, B. A. TlonkoB. — 2-¢
u3a., ucop. u gom. — Mocksa: U3natensctBo Opaiit, 2022. — 291 c.

2. Kysnenoa H. E. Xumus : 10 xnacc : yrinyOn€HHBIN ypOBEHb : YUCOHHK AJIs yYalIUXCs
oOpazoBarenbubix opranmzanuii / H.E. Ky3snemosa, H.H. T'apa, .M. TuroBa. — 5-¢ wusm.,
crepeotun. — M. : Benrtana-I'pad 2018. —448 c : un

3.2.2. DIeKTPOHHBbIE pecypchl

1. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) (snekrpornas 6ubMoTEKA)

2. http://gotourl.ru/4792 (http://periodictable.ru/) (cBoiicTBa XUMHUYECKHX JIEMEHTORB)

3.http://www.xumuk.ru (crpaBouHO-HHPOPMAIIMOHHBIN TOPTAT)

4. http://orgchemlab.com/ (ma6oparopwst)

5. http://gotourl.ru/4785 (xyprana « XuMHS U )KU3HBY).

3.2.3. lonoJIHUTEIbHbIE HCTOYHHKH

1. Tabpuensn, O. C. Xumua g18 npodeccuili U CHEUUAIBHOCTEH  COIMATIBHO-
HKOHOMHYECKOT0 U TyMaHuTapHoro npoduieit [Tekct] : yaeOHUK A7 cpell. U Had. Ipod.
oOpa3oBanus : pex. PenepanbHbIM HH-TOM pa3ButHs obpaszoBanus / O. C. ['abpuensy,

. T'. OctpoymoB. - 6-e u3a., crep. - M. : Akanemus, 2013. - 207 c. - (HauanbHoe u cpennee
npodeccroHanibHOE 00pa3oOBaHuUE.

2. Tabpuensn O.C. Xumus ans npodeccuil U CrenualbHOCTEH TEXHHUYECKOro Mpoduis:
Y4eOHHK TSI CTYA. YUpexkaeHui cpea. nmpod. oopazosanus / O.C. 'abpuensn, U.I'. Octpoymos.
— 4-e u3n., crep. — M. : U3narenbckuii neHTp «Axagemus», 2017. — 272 c.

3. Kanmyctuaa A. A., Xanpuenko U. T'., JIlubanos B. B. O0mas u HeopraHndeckass XHMHUS.
IIpaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JIu6anoB — CankrllerepOypr: Jlans,
2020. — 152 c.

4. Pe3nukoB B. A. COopHUK yIpakHEHUH U 3a/1a4 [10 OpraHUYecKOi XUMHUH: yueOHOe
nocobue / B.A. Pe3uukoB — Cankr-IlerepOypr: Jlansb, 2021. — 226 ¢


http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/)
http://gotourl.ru/4792
http://periodictable.ru/)
http://www.xumuk.ru/
http://orgchemlab.com/
http://gotourl.ru/4785

4. KOHTPOJIb M OIEHKA PE3VJIBTATOB OCBOEHHUSA YYEBHOI
JTACIUTIINHBI

KoHTpoJIb M OLleHKa pacKpBIBAIOTCS Yepe3 JUCLUILIIMHAPHBIEC Pe3yJIbTaThl, YCBOCHHbIC 3HAHUS
U TpUOOPETEHHbIE CTYJCHTaMH YMEHHs, HaIpaBiICHHbIE Ha (QOpPMHUpPOBaHUE OOIMX U
npoeCCHOHATBHBIX KOMIIETEHIUH.

Pe3yabTaThl 00yuenus Kpurtepum ouenkn MeToabl OLEHKHU
OK 01. Bri6upats criocoObl [Inanupyembie  pesynbratel  (Tabn.  1.2) | OrueHka pe3yibTaToB —
pelenus 3axa4d YCTaHABJIMBAIOTCS B UTOTE U3YYCHUS TEM: YCTHBIH ONpOC;
npogeccHoHaTLHOI P1, Temn 1.1,1.2 OleHKa pe3y/IbTaToB —
JIeSITEeIIbHOCTH P2, Temsr 2.1,2.2 XAMHWYECKAH TUKTAHT;
NpHMERHTENbHO K pasmianpiv | L o 1embl 3.1,3.2, 3.3 OleHKa pe3y/IbTaToB —
KOHTEKCTaM P4, Temr 4.1,4.2,43 MpaKkTHYeCKue paboTH;
P'5, Temst 5.1 OrneHka pe3ynbTaToB —
P 6, Temsr 6.1, 6.2
P 7, Tempr 7.1 TECTUPOBAHHE;
OK 02. Ucmonp30Bath [lnanupyembie  pesyabrartel  (Tabm.  1.2) Onenka pesymLTaTos -
COBPEMEHHBIE CPEICTBA YCTaHABJIMBAIOTCS B MTOTE U3YYEHHUS TEM: PCHICHAC XUMITICCKIX
TIOMCKa, aHAIIH3a U P 1, Temnr 1.2 sanad;
HUHTEPIPEeTaluy HHPOpMAIH P 3, Temn 3.1, 3.2, 3.3 OIVIeHKa pe3}im’TaT0B o
1 MH()OPMAITMOHHBIE P4, Tempr4.2,4.3 Kenc-sallaHuu,
texxonornu st ermonsernst | P S, Temsr 5.1 Ouetika PesyJIbTaToB -
3a7184 MPOdECCHORATBHOM P 6, Temb1 6.1, 6.2 BBITIOJIHEHHUE 3aJIaHU T Ha
JEATEIIbHOCTU P 7, Temsr 7.1 mddepenmpoBaHHOM
OK 04. Db dextnBaO [Inanupyembie  pesynbrartel  (Tabm.  1.2) safere
B3aMMO/ICHCTBOBATh U YCTaHABJIMBAIOTCS B UTOTE U3yUCHUS TEM:
paboTaTh B KOJLIEKTUBE U P 2, Temsr 2.2
KOMaHJIe P 3, Temsr 3.3
P4, Temn1 4.2,4.3
P 6, Temsr 6.2
P 7, Temsr 7.1
OK 07. ConeiicTBoBaTh [lnanupyembie  pesyabrarel  (Tabm.  1.2)
COXPaHEHHIO OKPYKaroIIei YCTaHABJIMBAIOTCS B UTOTE U3YUCHUSI TEM:

Cpellbl, pecypcocOepekeHuIo, P 6, Temsr 6.1
MIPUMEHATH 3HAHUS 00 P 7, Temsr 7.1
WM3MEHEHUH KJINMaTa,
MIPUHIIHITEL OEPEKITHBOTO
MPOU3BOCTBA, YPPEKTHBHO
JIEICTBOBATh B UYPE3BBIYAMHBIX
CUTYaLHsX

PabGouast mporpamma paspaboTtaHa B cOOTBeTCTBHH ¢ DenepalbHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNFHBIM CTAHJAPTOM CpPEIHETo O00mero oOpa3oBaHMs, YTBEP)KICHHBIM IPHUKA30M
MunucrepcTBa obpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 27 okTs10pst 2023 1. Ne 798,
[IpumepHoit  mporpammoii  00meoOpa3oBaTeNbHOW  y4eOHOM — MUCHHUIUIMHBI  «XHMUS»,
pexkomenioBannoit ®I'BOY AITO «M1PIIO».

A.A.Pe3akoBa, 3aMmectutein gupekropa Kommiemka UT'Y o YMP
(D.U1.0., donoicrocmy)

ABTOp HPOTPaMMBI | B




Cenennst o mnepeyrBepxaeHun PaGoueil mnporpaMmbl
«XHMMHUSD> HA 0YepPeaHO Y4eOHbIN rojl U perucTpanuu u3MeHeHuil

y4eOHOH MCHMIJIMHBI

VYueOHsIit
rox

Pemenne YMK
Konnenxa
(Ne mpotokomna, 1ara,
TTOJTITHCh
mpeiceaaTes)

Buecennnie
U3MEHEHUS

Howmepa nucros

3aMCHCH-
HBIX

HOBBIX

AHHYJIUPO-
BaHHBIX

Hacmosuwas npocpamma, ne modxcem Ovimb GocnpouzeedeHa HU 8 Kakou ¢popme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuletuss Kagheopuvl-paspabomuuxa npocpammol.




